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ACIDIC AQUEOUS CLEANING COMPOSITIONS 

FIELD OF THE INVENTIGN 
This inveotioD relates to liquid detergent compositioiis for use in cleaning hard 
S surfiices* particularly bathroom surfices. Such compositions typically contain 
deteigent surfactants^ solvents, builders, etc. 

BACKGROUND OF THE INVENTION 
The use of solvents and organic water-soluble synthetic detergent surfactants 

for cleaning hard surfaces is well established. Known liquid detergent compositions 
10 conqprise organic cleaning solvents, detergent surfactants, and optional detergent 

buildeis and/or abrasives. 

Liquid cleaning compositions have the great advantage that th^ can be 

applied to hard sur&ces in neat or concentrated form so that a relatively high level 

of; e.g., surfactant material and/or organic solvent is delivered directly to the soil 
IS Therefore, liquid cleaning compositions have the potential to provide superior soap 

scum, grease, and oily soil removal as compared to dilute wash solutions, e.g., those 

prepared fiom powdered cleaning compositions. 

The present invention provides aqueous acidic hard sur&ce cleaning 

compositions suitable for removal of soils commonly encountered in the bathroom, 
20 said compositions having specific mixtures of surfactants, solvents, and organic 

adds. These acidic hard surface cleaning compositions remove soap scum and hard 

water marks. The compositions can have disinfectant properties achieved through 

the choice of actives, including citric acid and cationic sur&ictants, and can be used 

with or without additives such as hydrogen peroxide for additional mold/mildew 
25 prevention benefits. Further, the compositions can advantageously incorporate one 

or more hydrophilic polymers for improved surface wetting and fihning^strealdng 

properties.^ 

SUMMARY OF THE INVENTION 
The hard suiface detogeDt cleaning compositioos hoein comprise: 
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a. fiom about 0.5% to about 5% dUkyl aiyi sulfonate detergent sui&ctant; 

b. fiom about 1% to about 8% of hydrophobic cleaning solvent selected 
fiom the group consisting of: di-propylene glycol mono-butyl ether, tri- 
propylene glycol mono-butyl ether, Xylene glycol mono-hcxyl ether, 
and mixtures thereof; 

c. optionally, fiom about 0.25% to about 4% of an anionic cosurfactant 
selected fiom the groq) consisting of: C,-C„ linear or branched alkyl 
sul&tes; Qg-C,, alkyl etfaoxy sulfates; and mixtures diereof; 

d. optionally, firom about 0% to about 2% nonionic alcohol and/ or cationic 
surfactant; 

e. fiom about 2% to about 8 %ofwater soluble polycaiboxylic acid; 

t optionally, an effecdve amount, up to about 5%, of hydrogen peroxide; 

g. optionally, an effective amount, up to about 0.5%, of a hydrophilic 
polymer selected from the group consisting of: xanthan gum; polystyrene sulfonate; 
polyvinyl pynolidonc; polyvinyl pyrrolidone aciylic acid copolymer, polyvinyl 
pyridine; polyvinyl pyridine n-oxide; and mixtures thereof, and 

g. the balance an aqueous solvent system, and 

wherein the cleaning compositions are predominantly in mioellar phase with a 
composition pH of finom about 2 to about 4. 

It is believed that the unproved deaning is a direct result of the selection of 
the specific surfitctants, solvent and polycarboxylic acids. 

DETAn^ED DE SCRIPTION OF THE INVENTTn>f 
The compositions of the invention are especially usefid for cleaning soils that 
are commonly encountered in the bathroom. These include dust particles, hard 
water stains, fctty acids, triglycerides, lipids, insoluble fatty add soq>s, and the like. 
The detergent compositions can be used on many different surface types, such as 
ceramic, fiber glass, polyuicthane, and plastic surfiices. 

a. The alkvl aivl sulfooate; 

Alkyl aiyl sulfonates arc an essential component of the invention. Due to 
thdr ubiquitous nature, such surfactants provide considerable cost advantages versus 
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Other anionic surfactants. Suitable alkyl aryl sulfonates can be neutralized with any 
alkali metal such as litiuuniy sodium, potassium and the like, or can alternatively be 
neutralized with an ammonium or Ci-C9 ammonium salt derivative such as mono- 
ethanol amine, diethylamine, tri-isopropanol amine and the like. They can be 
S produced via any suitable process, leadmg to the formation of either "low 2-phenyr 
or "high 2-phenyr' derivatives, though the "low 2-phenyr derivatives are generally 
preferred. Such sur&ctants are commercially available from several suppliers 
globally, including Witco Corporation (One American Lane, Greenwich, 
Connecticut 06831), Stepan Company (Edens & Witnetka Rd, Noithfiel4 Illinois 
10 60093) and BASF Aktiengesellschaft (ESA/1550, D-670S6 Ludwigshafen; 
Germany). 

The detergent compositions according to the present invention are prepared 
with relatively low levels of active. Typically, compositions will comprise 
sufficient surfikctant and solvent, as discussed hereinafter, to be effective as hard 

IS surface cleaners yet remain economical; accordmgly they typically contain fiom 
about 0.S% to about SVo alkyl aryl sulfonate surfactant, more preferably from about 
1% to about 4% alkyl aiyl sulfonate surfactant, and even more preferably from about 
1 .2% to about 3% alkyl aryl sulfonate surfactant It has been found that low levels 
of surfactant can also be advantageous to overall cleaning performance. Thus, at 

20 levels of alkyl aiyl sulfonate higher than about S%» hard water mark removal is 
observed to deteriorate. While not wishing to be limited by theory, it is believed that 
high levels of surfactant compete for surfiEice sites with the polycarboxylic acid 
required in the present invention, thus inhibiting the action of the organic acid. 

The alkyl aiyl sulfonates of the invention have a chain length average of 

25 from about 8 carbon atoms to about 14 carbon atoms, more preferably from about 9 
carbon atoms to about 13 carbon atoms, most preferably from about 9 carbon atoms 
to about 13 carbon atoms. The chain length distribution can vary fiom about 8 
carbon atoms to about 16 carbons. Mixtures of linear and/or branched all^l aiyl 
benzene sulfonates are suitable. 

30 Ammonium and sodium salts of Cn to C]2 linear alkyl benzene sulfonates 

are most preferred in the context of the present invention. Examples of particularly 
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prefened, commercially available sodium alkyl haazent sulfonates include Polystep 
A-13® available fiom Stq)an, Calsoft L-40® sluny available fix>m Pilot Chemical 
Company (117S6 Burke Street, Santa Fe Spriiigs, Califomia). and Witconate 
P10S9® available fiom Witco Corporation (Greenwich, Connecticut). Alternatively, 
5 the desired alkyl aryl sulfonate surfictant can be produced in-situ by neutralization 
of the corresponding alkyl aryl sulfonic acid Examples of suitable alkyl aryl 
sulfonic adds include Biosofi® 100 available fiom Stepan Company, Calsoft LAS- 
99® available £xm Pilot Chomcal, and Lutensit A-LABS® available fiom.BASF 
AG in Germany. 

10 b. The hydrophobic cleaning solvent 

The compositions can also contain one or more hydrophobic cleaning 
solvents at cflfectivc levels, typically no less than about 2%, and, at least about, in 
increasing order of preference about 2% and about 3%, and no more than about, in 
increasing order of preference, about 8% and about 6% by weight of the 

15 composition. 

Good cleaning requires the use of die right hydrophobic cleaning solvent. 
By hydrophobic cleaning solvent, it is meant an agent which remove hydrophobic 
soils such as those commonly encountered in the bathroom. The hydrophobic 
cleaning solvoit also can participate in the building of viscosity, if needed, and in 

20 increasing the stability of the composition. Such solvents typically have a terminal 
C3-C5 hydrocarbon attached to fiom one to three ethylene glycol or propylene 
glycol moieties to provide the appropriate degree of hydrophobicity and, preferably, 
surfice activity. Examples ofcommercially available hydrophobic cleaning solvents 
based on ethylene glycol chemistry include mono-ethylene glycol n-hei^ dher 

25 (Hexyl Cellosolve® available from Union Carbide). Examples of commercially 
commercially available hydrophobic cleaning solvents biased on propylene glycol 
chemistry include the di-, and tri-propylene glycol derivatives of propyl arid butyl 
alcohol, which are available from Arco Chemical, 3801 West Chester Pike, 
Newtown Square, PA 19073) and Dow Chemical (1691 N. Sweede Road, Midland. 

30 Michigan) under the trade names Arcosolv® and Dowanol®. In the context of the 
present invention, preferred solvents are selected fiom the group consisting of 
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ethylene glycol mono-hexyl ether, tri-piopylene glycol butyl ether and di-piopylene 
glycol butyl ether, the ethylene glycol mono-hexyl ether and tri-propylene glycol 
butyl efher axe particularly effective when used in combination with di-propylene 
glycol butyl ether* "Butyl" includes both normal butyl, isobutyl and tertiary butyl 
S groups. Di-propyleae glycol butyl ether is most preferred cleaning solvent and is 
available under the trade names Arcosolv DPnB® and Dowanol DPnB®. Di- 
propylene glycol t-butyl ether is commmially available from Arco Chemical under 
the tradename Arcosolv PTB®. The amount of hydrophobic cleaning solvent can 
vary dqsending on the amount of other ingredients present in the composition, but 

10 should be present in concentrations of at least, in increasing order oCprefaence, 
about 2% and 3%, and less than, in increasing ordor of preferoice, about 8, about 
6Vo, and about 5%, by weight of the total composition. 

The hydrophobic cleaning solvent is required to provide acceptable cleaning. 
It is believed that the solvent acts to remove soils that bind the other soils to the 

IS surface, or to loosen those soils so that they can, be more easily reached and/or 
removed. ^ 
c. ThcmffWCWttrfaC^t 

The detergent compositions of the present invention optionally, but 
preferably include an anionic cosurfactant. Such surfactants typically comprise a 

20 hydrophobic chain containing from about 8 carbon atoms to about 18, preferably 
from about 10 to about 16, carbon atoms, and include a sulfate, sulfonate or 
carboxylate hydrpphilic head gcoup. Examples of suitable prefenred anionic 
surfactants include linear or branched alkyl sulfate detergent sur&ctant (e.g., 
Stepanol AM® from Stq)an), alkyl ethoxy sulfates (Witconate 7093® from Witco 

2S corporation, One American Lane, Greenwich, Connecticut). It is found that linear 
and branched C|*C|4 alkyl sulfate sur&ctants, in particular, are preferred as they 
offer improved hard water removal benefits, and can also improved soap .scum 
cleanirig. In the context of thickened compositions the alkyl sulfate surfactant also 
helps provide improved phase stability. While the optional anionic can be used 

30 advantageously to improve hard water performance, it is more expensive than LAS 
and can induce higher levels of suds. In general, the level of optional anionic 
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surfactants in the compositions herein is from about 0.25% to about 4%, moie 
preferably from about 0.5% to about 3.5%. most preferably from about 0.75% to 
about 3%, by weight of the composition. 

d. The non^io nic alcohol or cationic surfactant 

5 The detergent compositions of the present invention can optionally comprise 

one, or more nonionic alcohols, and/or cationic surfactants. The wmbination of the 
alkylaryl detergent surfactant with the alcohol and/or cationic can provide higha 
viscosity, as disclosed in copending provisional qiplication Serial No. 60^066,563, 
filed on November 26, 1997, in the names of Alan E. Sherry, Jefficy L. Flora, Jason 

10 M. Knight, and Zuchen Lin. Applicants claim the bwiefit of said q)plication's filing 
date and incorporate said application by reference. Cleaning compositions 
comprising both nonionic alcohol and cationic surfactant can be employed. As used 
herein, "nonionic alcohol" means a linear or mono-branched nonionic alcohol 
comprising an average of from about 8 carbon atoms to about 16 carbon atoms; more 

15 preferably firom about 9 carbon atoms to about 14 carbon atoms, most preferably 
bom about 10 carbon atoms to about 13 carbon atoms. Examples of suitable 
nonionic alcohols include 2-butyH-octanol, l-methyl-l-undecanol and dbdecanoL 
Linear ClO-13 nonionic alcohols are most preferred. Examples of preferred, 
commercially available nonionic alcohols include Neodol 1® and Neodol 23® 

20 available from Shell Chemical (1 Shell Plaza, Houston, Texas 77252), It is believed 
that best results arc achieved when the chain length of the nonionic alcohol most 
closely matches that of the alkyl aryl sulfonate surfactant. For this reason, nonionic 
alcohols comprising less than 8 carbon atoms or longer than 16 carbon atoms are not 
preferred in this mventioa If present, the nonionic alcohol is present in effective 
25 concentrations not exceeding about 2%, more preferably in concentrations of 1.5% 
or less, most preferably m concentrations of 1J5% or less by wdght of the 
composition. 

Detergent compositions herein that do not contain a nonionic alcohol can 
contain one, or more, cationic surfactants. As used herein, cationic surfactants arc 
30 those which at acidic pH behave substantially as cationic materials. The cationic 
sur&ctant is . to creates viscosity via ion pairing with the alkyl aiyl sulfonate 
surfactant 'disclosed hereinbefore. Cationic surfactants can also provide 
disinfectancy properties and can be selected so as to caihance such baiefits. 
Preferred cationic materials arc quaternary ammonium compounds that have at least 
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one hydrophobic chain with lengths of fipom about 8 carbon atoms to about 16 
caibon atoms, more preferably fix>m about 10 carbon atoms to about 16 carbon 
atoms, most preferably fiom about 12 carbon atoms to about 14 caibon atoms. 
Suitable cationic surfactants include quaternary sUkyl and allg^l benzyl ammonium 
5 salts (e.g.» Bardac® 208M from Lonza Incorporated, 1717 Route 208» Fairlawn, 
New Jersey 07410) and ethoxylated quaternary ammonium salts (e.g., Ethoquad® 
surfactants available fiom Akzo Nobel Chemicals, 300 South Riverside Plaza, 
Chicago, Illinois). Other cationic surfictants include ethoxyhted amines (e.g., 
Ethomeen® surfictants available fiom Akzo Nobel Chemical), all^l dimethyl 

10 betaines (e.g., Rewoteric AM DML-3S® fiom Witco Coiporation) or amido propyl 
betames (e.g., Rewoteric AMB ISU® fiom Witco Corporation) and amitie oxides 
(e.g., Barlox lOS® fiom Lonza Incorporated). Ihcoiporatiott of quaternary 
ammonium sur&ctants is particularly preferred for compositions intended to deliver 
antibacterial, fungistatic and fungicidal properties. Quaternary ammonium 

IS surfactants are known in the art and include ClO-16 alkyl tri-methyl ammonium, 
C8-14 di*alkyl dimethyl anomonium and ClO-16 all^l dunethylbenzyl ammonium 
derivatives and mixtures thereof. Suitable and commercially available ClO-16 iHkyl 
tri-methyl ammonium and C8-C14 di^alkyl dimethyl ammonium quaternaries are 
available fiom Witco corporation under the tradename Adogen®; suitable ClO-16 

20 aikyl dimethylben^l ammonium surfactants may be purchased fiom Lonza 
incorporated under the tradename Bardac®. The counter-ion of the quaternary 
ammonium sur&ctants may be ar^ of those known in the art such as bromide, 
chloride or methyl sul&te. In compositions that additionally contain hydrogen 
peroxide, the preferred counter-ion is methyl sulfate. 

25 The level of cationic surfactant in the conq;)ositions of the present invention 

is preferably no greater than about 2%, more preferably no greater than about 1 .S%, 
most preferably no greater than about 1 .25% by weight of the composition. Cationic 
surfactants can be used alone or in combination with nonionic alcohols for viscosity. 
If present, the level of cationic surfiictant plus nonionic alcohol comprises at 

30 least about 0.1%, more preferably at least 0.3%, most preferably at least about 0.5%, 
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and stiU more preferably 6om about 0.5% to about 2.0%. by weight of the 
composition. 

e. ThcDolvcaifaoxvlicaeiH 

For puiposcs of hard water stain removal, the compositions are acidic with a 
pH of fiom about 2 to about 4, more preferably about 3. Acidity is accompUshed . at 
least in part, through the use of one or more organic acids that having a pKa of less 
than about 5, preferably less than about 4. Such organic acids also can assist in 
phase fiinnation for thickening, if needed, as well as provide hard water stain 
removal prq>eities. It is found that organic acids are very efiBcient in promoting 
good hard water removal properties within the fiamework of the compositions of the 
present mvention. Ix>wcr pH and use of erne or more suitable acids is also found to 
be advantageous for disinfectancy benefits. Examples of suitable organic adds 
include citric add, tartaric acid, succinic acid, glutaiic acid, adipic acid, and 
nuxtures thereo£ Such acids are readily available m flie trade. Examples of more 
prrfened adds indude citric acid (available bom Aldrich Corporation, 1001 West 
Samt Paul Avenue Mihvaukee. WisconsiiO and a mixture of succinic, glutaric and 
adipic adds available fiom DuPont (Wilmington. Delaware) sold as "defined AGS 
di-baac adds". Qtric add is most prrfened. The amount of organic add in the 
compositions heron can be fiom about 1% to about 10%. more preferably fiom 
about 2% to about 8%. most preferably fiom about 3% to about 6% by wdght of the 
composition. 

£ Optional sour ce of peroxide! 

The con^ositions of Uie invention can contain peroxide such as hydrogen 
peroxide, or a source of hydrogen peroxidci for further disinfectancy, fungistatic and 
fimgiddal benefits. Peroxide is beUeved to enhance the longevity of the benefit 
because of its wdl known residuality and slow decomposition to produce radical 
spedes. The.cranponents of the present composition are substantially compatible 
with the use of peroxides. Prefened peroxides include benzoyl peroxide and 
hydrogen peroxide. These can optionally be present in the composiUons heron in 
levels of fiom about 0.05% to about 5%, more preferably fiom about 0.1% to about 
3%, most preferably fiom about 0.2% to about 1 .5%. 
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When peroxide is present, it is desirable to provide a stabiliziog system. 
Suitable stabilizing systems are known. A preferred stabilizing system consists of 
radical scavengers and/or metal chelants present at levels of from about 0.01% to 
about O.S%» more preferably from about 0.01% to about 0.25%. most preferably 
5 fipm about 0.01% to about 0.10%» by weight of the composition. Examples of 
radical scavengers include anti-oxidants such as propyl gallate, butylated hydroxy 
toluene (BHT), butylated hydroxy anisole (BHA) and the like. Examples of suitable 
metal chelants include diethylene triamine penta-acetate, di^ylene triamine penta- 
methylene pho5phonate» hydioxyethyl diphosphonate and the like. 

10 g. Optional hvdrophilic nolvmer . 

In a prefeired embodiment, the compositions of the present invedtion can 
advantageously incorporate low levels of hydrophilic polymer. These polymers 
have been found to enhance water sheeting on surfaces and inq[)Tove filming 
streaking as disclosed in copending provisional application Serial No. 60/061,296, 

IS filed on October 7, 1997, in the names of Nicola John Policicduo and Abn Edward 
Sherry. Applicants incorporate said application by reference. While not wishing to 
be limited by theory it is believed that such polymers hydrophilically modify 
ceramic surface therd>y reducing water surface tension and inducing improved water 
sheeting on said surfiu:es. This sheeting effect allows for channeling of dissolved 

20 soils down shower walls in bathrooms, leading to lower residual soil levels. 
Hydrophilic polymers have also been shown to mitigate the surface spotting caused 
by surfactants, especially for compositions that additionally include quaternary 
ammonium surfictant Prefored hydrophilic polymers to be used in coqunction 
with compositions of the present invention include xanthan gum, polystyrene 

2S sulfonate, polyvinyl pynolidone, polyvinyl pyxrolidone^acrylate copolymer, 
polyvinyl pyridine and polyvinyl pyridine n-oxide. For compositions that include 
optional hydrogen peroxide, the most preferred polymers are polyvinyl pyridine and 
polyvinyl pyridine n-oxide. The preferred polymers, if present, have an average 
molecular weight of from about 10,000 to about 5,000,000, more preferably from 

30 about 20,000 to about 1,000,000, most preferably firom about 30,000 to about 
500,000. The level of polymer desired to achieve the desired benefits is from about 
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0.001% to about 0.10%, more preferably fiom about 0.005% to about 0.075%, most 
preferably fiom about 0.01% to about 0.05%. The specific level of polymer depends 
on the fonnulators objective. Thus, while improved sheeting results fiom increased 
level of polymer, it is also found that hard water removal perfomiance deteriorates. 
S Other optional surfactants and snlvpntc- 

In addition to alkyl aiyl sulfonates and prefeired optional anionic surfectants 
disclosed above, the hydrophobic cleaning solvents, Ae compositions of the present 
invention preferably oonqtrise other additional anionic surfactants such as paraffin 
sulfonates (Hostapur SAS® fiom Hoechst, Aktiengcscllschaft, D-6230 Frankfort. 
10 Germany), alkyl ethoxy caiboxylates detergent surfactant (Ncodex®^fiom Shell 
Chemical Corporation), and the like. 

Nonionic detergoit surfactants can also be present Suitable nonionic 
detergeat surfactants for use herem aie alkoxylated alcohols generally comprising 
fiom about 6 to about 1 6 carbon atoms in the hydrophobic all^l chain of the alcohol. 
15 Typical alkoxylationgron)s arc ethoxy and/or propoxy groups. Such compounds 
are commerciaUy available under the soies Neodol® fiom Shell, or Lutcnsol® fiom 
BASF AG with a wide variety of chain length and alkoxylation degrees. Preferred 
nonionic detergent surfactants for use herein are according to the formula R(X)nH, 
were R is an alkyl chain having fiom about 6 to about 1 6 carbon atoms, preferably 
20 fiom about 6 to about 1 0. X is an alboxy group, preferably ethoxy, or a mixture of 
ethoxy and propoxy groups, n is an int^cr of fiom about 4 to about 30 preferably 
about 5 to about 8. Other non-ionic surfactants that can be used inchide those 
derived fiom natural sources such as sugars and include aDcyl polyglucosidcs (e.g., 
Simusol® surfactants fiom Seppic Corporation, 75 Quai d'Orsay, 75321 Paris, 
55 Cedex 7, France) and N-alkyl glucose amide surfactants. If present the 
concentration of nonionic surfactant is fiom about 0.1% to about 3%, more 
preferably fiom about 0.1% to about 2%, by weight of the composition. 

The con^Kisitions of the present mvention can also include zwittcrionic 
surfactants such as sulfbbetaines and hydroxy sulfabetaines in cflfcctivc 
30 concentrations preferably not exceeding about 2% by weight of the compositioa 
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Other commercial sources of such surfactants can be found in McCutcheon's 
EMULSIFIERS AND DBTERGENTS, North American Edition, 1997, McCutcheon 
Division* MC Publishing Company, also incorporated herein by reference. 

5 The compositions are aqueous, comprising at least about 60% aqueous 

solvent by wei^t of the composition, more prefmbly from about 60% to about 
90% by weight of fiie conqmition. The aqueous conq)Ositions are in micellar form, 
and do not incorporate substantial levels of water insoluble components that induce 
significant micellar swelling; the compositions are also adjusted to a final pH of 
1 0 from about 2 to about 4, preferably about 3. 

The aqueous solvent system can also comprise low molecular weight highly 
water soluble solvents typically found in detergent compositions, e.g., ethanol, 
isopropanol, etc. 

The compositions of the present invention can also include other solvents, 
IS and in particular paraffins and isoparafiSns, which have been found to substantially 
reduce the suds created by the conqiositioa 

Optional components, such as perfumes and other conventional adjuvants 
can also be present 

Optional perfume and additional adjuvants : 

20 An optional, but highly prefened ingredient, is a perfume^ usually a mixnire 

of perfume ingredients. Indeed, perfume ingredients, which are ^ically 
hydrophobic materials, have been found to provide a contribution to building 
viscosity, perhaps through supporting the phase structure of the product, as well as 
improvii^ the overall stability of the product. As used herein, perfume includes 

25 constituoits of a perfume which are added primarily for their olfiictory contribution. 

Most hard sur&ce cleaner products contain some perfume to provide an 
olfactoiy aesthetic benefit and to cover any Vchemical" odor that the product may 
have. The main function of a small firaction of the highly volatile, low boiling 
(having low boiling points^ perfume conponents in these perfumes is to improve 

30 the firagrance odor of the product itself, rather than impacting on the subsequent odor 
of the surfiue being cleaned. However, some of the less volatile, high boiling 
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pecfiime ingredients can provide a fresh and clean impression to die siir£u»s. and it 
is sometimes desirable flut these iogndienls be dq)osited and piesotf on the diy 
surfece. The perftones are preferably those that are more water-soluble and/or 
volatile to minimize jotting and fihning. Hie pcrfiunes useful herein are described 
5 in more detail in U.S. Patent S.108.660. Michad. issued April 28. 1992, at coL 8 
lines 48 to 68. and col. 9 lineal to 68, and col. 10 lines 1 to 24. said patent, and 
especially said qiecific portion, bong incoiponted by reference. 

Per&me conq>onents can be natural products sudi as essmtial oils, atwwlutwi. 
resmoids, resins, concretes, etc.. taO/or syndetic perfume components sudi as 
10 hydrocariwns, alcohols, aldehydes, ketones, ethers, adds, acetals, kclals, nitrilesi 
etc.. including saturated and unsaturated compounds, alq)hatic carboeydie and 
heterocyclic compounds. Examples of sudi perfume components are: geraniol, 
geranyl acetate linalool, linalyl acetate, tetralqrdrolinalool, citroneUol, citronellyl 
acetate, dihydiiomyreenol, dihydromyrcenyl acetate,, teririneol, teqnnyl acetate 
15 acetate. 2i)henylethanol. 2-phenylethjd ace^ benqrl alcohol, benzyl acetate 
bemjd salicylate, benqrl benzoate, styrallyl acetate^ amyl salicylate, 
dimenthylben^lcarbinoV trichl(»omefliytphaiyGaibinyl acdat^ p-tat.butyl- 
cyclohexyl acetate, isononyl acetate, alpha-n-amylcinammic alddiyde, alpha-juxyl- 
cinammic aldelqfdc, 2-metlvl.3-fr-tert.bufylphenyl).prepanal, 2.metl5rl-3(p. 
20 isopropylphenyl)pR)panal, 3-^tertbutylpheny%Hopanal, tricyclodecenyl acetate 
tricyclodecenyl propionate; 4^4-hydroxy-4Hnetby^)entyl>3- 

cyclohexenccarbaldchydc, 4-(4-methyl.3-pentcnji>3cyclohexenecaibaldehyd^ 4- 
acetoxy-3-po«yl-t«rahhydropyian, methyl dihydrojasmonate. 2-a-beptyl- 
cyclopoitanon^ 3-mcthyl-2-pOTtyl-cyclopentanone, n-decanal, n-dodecanal. 9- 
25 decenol-1, pheno^ethyl isobutyrate, pbeiqrlacetaldehyde dimenth^ acetal, 
phenylacetaldehyde dicetyll acetal, geranonitrilc, citconellonitrile, cediyl achate, 3- 
isocamphyl-cyclohexanol, cediyl ether, isolongifolanonei auhepine nitrite, aubepine. 
heliotropine, coumarin, eugaol, vanillin, dqihenyl oxides hydroxycitrondlal, 
ionones, methyl iononcs. isomethyl ionones, irenes. cis-3-hexenol and esters tfiereof. 
30 indanc musks, tetralin musks, isochraman mudcs. macrocycUc ketiaes, 
maciolactone musks, ethylene brassylate. aromatic nitiomusk. Compositions herein 
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typically comprise fiom 0.1% to 2% by weight of the total composition of a perfume 
ingredioit, or mixtures thereof, preferably fiom 0.1% to 1.0%. In the case of the 
preferred embodiment containing peroxide; the perfumes must be chosm so as to be 
compatible with the oxidant In a preferred execution, the perfume ingredients axe 
S hydrophobic and highly volatile, e.g., ingredients having a boiling point of less than 
about 260T, preferably less than about 2SS°C; and more preferably less ihan about 
250^C» and a ClogP of at least about 3, preferably more than about 3.1, and even 
more preferably more than about 3.2. 

The logP of many ingredioits has been reported; for example, the Pomona92 

10 database, available from Daylight Chemical Mormation Systems, Inc. payligjit 
CIS), Irvine, California, contains many, along with citations to the original literature. 
However, the logP values are most conveniently calculated by the "CLOGP" 
program, ako available fiom Daylight CIS. This program also lists experimental 
logP values whoi they are available in the Pomona92 database. The "calculated 

IS logP" (ClogP) is determined by the fiagm^t ^proach of Hansch and Leo (cf , A. 
Leo, in Comprehensive Medicinal Chemistry, Vol. 4, C. Hansch, P. G. Sammas, J. 
B. Taylor and C. A. Ramsden, Eds., p. 29S, Pergamon Press, 1990, incorporated 
herein by reference). The fragment approach is based on the diemical structure of 
each ingredient, and takes into account the numbers and types of atoms, the atom 

20 connectivity, and chemical bonding. The QogP values, which are the most reliable 
and widely used estimates for this physioochemical property, axe preferably used 
instead of the experimental logP values in the selection of the principal solvent 
ingredients which arc useiiil in the presort invention. Odier methods that can be 
used to compute ClogP include, e.g., Crippen's fiagmentation mediod as disclosed in 

25 J. Chem. Inf. Comput Sci., 27, 21 (1987); Viswanadhan's fiagmentation method as 
disclose in J. Chem. Inf. Comput Sci., 29, 163 (1989); and Broto's method as 
disclosed in Eur. J. Med Chem. - Chim. Theor., 19, 71 (1984). 

The compositions herein can comprise a variety of other optional ingredients, 
30 including further actives and detergent builder, as well as mere aesthetical 
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ingredients. In particular the riieology of the compositions herein would be suitable 
for suspoiding particles in the composition, e.g., particles of abrasives. 

Detergent builders that aie efficient for haid surfice cleaners and have 
reduced fihning^streaking characteristics at die critical levels aze another optional 
5 ingredient Prefcired detergent builders are the carbo5orlic acid detergent 

described hereinbefore as part of flic polycaib<ayUc add disclosure, includiqg citric 
and tartaric acids. Tartaric acid improves cleaning and can minimize the problem of 
fihning^stzeakipg that usually occuis when detergent buildos are added to hard 
surlEure cleaners. 

10 The detergent builder is pres^ at levels diat provide detergent building, and, 

those that are not part of the acid pH adjustment described hereinbe&re. are 
typically present at a level of from about 0.1% to about 0.3%. more preferably from 
about 0.2% to about 2%, and most preferably from about 0.5 to about 1%. 

The compositions herein can also contain oflier various adjuncts whidi are 
15 known to the art for detergent compositions. Preferably fliey are not used at levels 
that cause unacceptable fihmn^streaking. 

Non-limiting examples of other adjuncts are: enzymes sudi as proteases; 
hydrotropes such as sodium toluene sulfonate, sodium cumene sulfonate and 
potassium xylene sulfonate; thickeners at a level of from about 0.01% to about 0.5%. 
20 preferably from about 0.05% to about 0.4%; and aesthetic-enhancmg ingredioits 
such as colorants, providing they do not adversely impact on fihniiig/streaking. 

Antibacterial agents, in addition to the cationic ones described hminbefore, 
can be present, but preferably only at levels below about 0.5%, preferably below 
about 0.4%, to avoid fihning/streaking problems. More hydrophobic 
25 antibacterial/gennicidal agents, like orthobenzyl-para-chlorophenol, are avoided. If 
present, such materials should be kept at levels below about 0.1%. 

Composition makinp; 

The compositions bexein can be made by mixing together all iiiEw>H|>nts in 
general, a preferred order of addition is to first incorporate water, alkyl aryl sulfonate 
30 surfactant and organic acid, foUowed flie hydrophobic cleaning solvent. Once the 
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solvent is added, pH is adjusted to optimum as desired by the formulator. Optional 
cationic surfactant, peroxide, polymer, perfume and dye can then be added 

As used herein, all numerical values are approximations based upon normal 
variations, all parts, percentages, and ratios are by weight unless otherwise specified, 
and all patents and other publications are incorp<»ated herein by reference. 

Soap Scum Cleaning: Standard soiled plates that are used to provide a 
reproducible, standard soiled surfice are treated with each product and the surface is 
then wiped with a sponge usiiig a Gardner Straight line Washability Machine. The 
number of strokes required for complete cleaning is measured and recorded. The 
soap scum cleaning index is calculated using the following equation: (# strokes for 
control prodnctM strokes for experimoital product) * 100, where die control product 
is Dow Bath Room* aerosol and the ocperimental prototypes are compositions 14 
disclosed hoein. Indices greater than 100 are suggestive of products with superior 
soap scum removal |»ropeities. 

Hard Water Cleaning: Four niari>le chips for each product tested of 
approximate dimensions V" x x V" are weighed to four decimal places using an 
analytical balance. The chips are then placed in 1 00 ml beakers containing 20 grams 
of product for a total of 10 minutes. The marble chips are then removed, rinsed and 
allowed to dry. They are then re-weighed and the weight lost is computed Using 
averages of four trials for each product, the hard water removal index is computed as 
follows: (average weight loss of the maible chips immersed in the control product/ 
average weight loss of the marble chips immersed in the experimental compositions) 
♦ 100. 

Soap scum removal and hard water removal test comparisons are made 
versus a commercially available product Dow Bath Room* aerosol. 

Examples 

The present invention is further illustrated by the following examples. The 
following compositions are made by mixing the listed ingredioits m the listed 
proportions in the listed order of additioa 

Composition 
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TfffOffWMlf 

AnHnaneni 


1 


2 


1 


4 




6 


C T A^* 


1.6 


1.6 


1.6 


1.6 


1.6 


1.6 


O..-. Allrvl eii1^*A 

14 Aiiqri suiiaie 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


Baidac208M**** 










0.2 


0.2 


n-BPP*** 


4.S 


4i 


4.5 


4.0 


4.5 


4.0 


Citric add 


4.5 


4.5 


4.5 


4.5 


4.5 


4.5 


Ammonia (pH adjust to 3.0) 


0.3 


OJ 


0.3 


0.3 


0.3 


0.3 


Xanthan gum 




0.01 


0.05 


0.01 


0.01 


0.01 


Polyvinyl pynolidone 








0.05 




0.1 


Perfimie 


0.2 


0.2 


0.2 


0.2 


9.2 


0.2 



♦ LAS; C„ Linear alkyl benzoie sulfimate (Calsoft L-40* fiom Pilot) 

**Baidac 208MO is a mixture of quateniaiy ammonium surfiwtants sold by Lonza. 

Incoiporated. 



n-BPP: Diprapylene glycol n-bulyl ether (Dowanol DPnB» by Dow Chemical) 
* Composition does not fiilly remove soap scum 

The above foimulations were tested veisus Dow Bath Room* aerosol, the leading 
bath iDom cleaner in the US. Tests included an evaluation of haid water 
10 peirfomunce and soi^ scum. 



Soap scum removal 
Cleaning Index 


280 


280 


280 


250 


250 


250 


Hard water removal 
Oeaning Index 


350 


. 370 


300 


350 


210 


250 
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WHAT IS CLAIMED IS: 

1 . An acidic hard sur&ce deaning compoation which comprises: 

a. from about 0.5% to about 5% alkyl aiyl sulfonate detergent surfictant; 

b. from about Wo to about i% of hydrophobic cleaning sohrent selected 
from the group consisting of: di-propylene glycol mono-butyl ether, tri- 
propylene glycol mono-butyl ether, ethjdene glycol mono-hexy] ether, and 
mixtures thereof, 

c. optionally, from about 0.25% to about 4% of an anionic cosurfiwtant 
selected from the group consisting of: Cg-Cw linear or branched alkyl 
sulfates; Ct-Cia alkyi eihoxy sulfates; and mixtures thereof, 

d. optionally, from about 0% to about 2% nonionic alcohol and/ or cationxc 
surfactant; 

e. from about 2 % to about 8 % of water soluble polycarboxylic add; 

f optionally, an effective amount, up to about 5%, of hydrogen peroxide; 

g. optionally, an effective amount, up to 0.5%, of a hydrophilic polymer 
selected from the group consisting oft xanthan gum; polystyrene sulfonate; polyvinyl 
pyrrolidonc; polyvinyl pyrrolidone acrylic add copolymer, polyvinyl pyridine; 
polyvinyl pyridine n-oxide; and mixtures thereof, and 

h. the balance an aqueous solvent system, and 

wherein the cleaning compositions are in micellar phase with a composition pH of 
from about 2 to about 4. 

2. A compositioh according to Claim 1 which comprises dthen (a) from about 
1% to about 4.5% by weight of the compoation of allgrl aiyl sulfonate suifictant; (b) 
from about 2% to about 6% by weight of the composition of one^ or more; 
hydrophobic cleaning solvent^ and (0 from about 2% to about 6% by wdght of the 
composition of dtric acid; (g) from about 60% to about 90% hy wdght of the • 
composition of said aqueous solvent system, said composition having a pH of about 
3; or from about 1.2% to about 4% by weight of the compoation of alkyl aiyl 
sulfonate surfactant, preferably all^lbenzene sulfonate wherein said all^l group 
contains from about 8 to about 14 cariwn atoms; (b) from about 3% to about 6% by 
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weight of the composition of on^ or more; hydrophobic cleaning solvents; (e) from 
about 3% to about 5% by weight of the coniposition of citric add; and (h) ftom 
about 60% to about 90% by weight of the composition of said aqueous solvent. 

3. A composition according to Claim 1 or Claim 2 that additionally comprises: 
(c) from about 0.25% to about 4% by weight of the composition of an anionic 
cosurfactam selected from the group consisting of C,-C„ linear or branched alkyl 
sulfites; C-C„ alkyl ethoxy sulfates; and mixtures thereof and/or (d) &om an 
eflfective amount to provide increased viscosity to 2% by weight of the composition 
of nonionic alcohol and/or cationic suifictant wherein said nonionic alcohol is a 
linear, or mono^ched alcohol containing from about 8 to about 16 dubon atoms 
and/or wheidn said cationic suifictant contains a hydrophobic chain comai^^ 
aboutSto about 16cari)onatomst and said cationic surfactant is optionally selected 
from the group consisting o£ CrC„ tri alkyl ammonium chloride, C^, dialkyl 
dimethyl ammonium chloride. CrC, alkyl benzyl dimethyl ammonium chloride and 
Cs-Cii alkyl pyridlmum dimrthyl ammonium cWoride. 

4. A composition according to the any of Claims 1-3 that additionally comprises 
from about 0.001% to about 0.1%. preferably from about 0.01% to about 0.05% of 
said hydrophiHc polymer, preferably selected from the group comiisting oC xanthan 
gum; polystyrene sulfonate; polyvinyl pynoKdone; polyvinyl pynolidonefaaylate 
copolymer, polyvinyl pyridine; polyvinyl pyridine nHMdde; ami mbrtures thereof 

5. A composition according to any of Claims 1-4 that additionally comprises: (£) 
from about 0.05% to about 5% by weight of the composition of hydrogen peroxide. 

6. A composition acooiding to any of Claims 1-5 wherein said hydrophobic 
cleaning solvent is dipropylene glycol n-butyl ether and/or wherein said composition 
contains citric add as a pH adjuster and having a pH of about 3 or less. 

7. A composition according to any of Claims 1-6 wherdn said polycariioxyUc 
acid is selected from the group consisting of dtric add and mboures of sucdnic. 
adipic and glutaric acid. 
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8. A composition according to Claim 1 that additional!/ comprises (i) from an 
effective amount to provide increased viscosity to 2% by wdght of the composition 
of nonionic alcohol and/or catiomc surfactant whcrdn said rtoraonic alcohol is a 
linear, or mono-branched alcohol contaim'ng from about 8 to about 16 carbon atoms 
and/or wherein said cationic surfactam contains a hydrophobic chain containing fix)m 
about 8 to about 16 carbon atoms, preferably selected from the group consisting of: 
CrCit tri alkyi ammonium chloride, Cg.12 diaUcyl dimethyl ammonium chloride, Cr 
C18 alkyI benzyl dimethyl ammonium chloride and CrCu alkyl pyridinhun dimethyl 
ammonium chloride. 

9. The process of cleaning a sur&ce comprising applying an effective amount of 
the composition of any of Claims 1-8 to said surface and rinsing said surface! 

10. The process of Claim 24 wherein said surfiice is soiled with mildew and said 
composition contains an eflTective amount of hydrogen peroxide^ cationic surfictant, 
and/or hydrophitic polymer. 
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